Stimulatory effects of growth hormone on rat bladder carcinogenesis.
The authors investigated the influences of recombinant human growth hormone (rh-GH) on rat urinary bladder carcinogenesis induced with N-butyl-N-(4-hydroxybutyl) nitrosamine (BBN). Rats belonging to the control group (Group I, n = 19) were given 0.05% BBN in drinking water for 9 weeks, and the bladder was excised on the 22nd week after the initiation of BBN administration and inspected. All animals developed visible tumors in the bladder. The mean number of tumors per bladder was 11.26 +/- 5.21, and the mean total volume of tumors per bladder was 126.1 +/- 212.7 microliters. In all but one of the experimental groups (Group V) and in the control group, all animals developed visible tumors in the bladder. When 0.5 units of rh-GH was injected subcutaneously once a week from the week 1 through the week 6 (Group II; n = 20), the mean number of tumors and mean total volume of the tumors were 12.15 +/- 6.59 and 206.6 +/- 318.0 microliters, respectively. When the administration period of rh-GH was changed to between week 7 through the week 12 (Group III; n = 19), the mean number of tumors and mean total volume of the tumors were 16.95 +/- 7.07 and 204.5 +/- 317.7 microliters, respectively. When rh-GH was administered from the week 13 through the week 18 (Group IV; n = 19), the respective values were 16.79 +/- 10.75 and 213.4 +/- 274.6 microliters. In Group V (n = 19), which received only rh-GH from week 1 through the week 6, no tumors were detected. There were statistically significant differences in the mean tumor numbers between Groups I and III, Groups I and IV, and Groups II and III. The mean volume of individual tumor was the greatest in Group II, although the differences were not statistically significant in comparison with the other groups. Histologically, all tumors were transitional cell carcinoma in every group. There were no statistically significant differences in distributions of tumor stage and tumor grade between any groups. These findings suggest that rh-GH enhances the promotion of carcinogenesis of chemically induced rat urinary bladder cancer. It will be necessary to elucidate whether this effect of rh-GH is expressed by the somatostatin hypothesis of GH action, its direct action, or some other mechanisms.